In southern Brazil, cattle are affected by a disease known locally as Lechiguana and characterized by large subcutaneous swellings. Eighteen cases were examined clinically; 17 of the cattle had a single swelling, and one had two swellings. In 14 of the 18 cases, the swellings were located over the scapula and adjacent regions. The subcutaneous masses reached maximum dimensions of 45 x 50 cm, with heights above the skin surface of 5-25 cm. Growth was rapid, often taking place in 15 to 60 days. Histologically, all lesions were focal proliferative fibrogranulomatous panniculitis and consisted of focal proliferation of fibrous tissue that was infiltrated by plasma cells, eosinophils, lymphocytes, and sometimes neutrophils. An eosinophilic lymphangitis was also present, which sometimes resulted in the destruction ofthe lymphatics and the formation ofeosinophilic microabscesses. Small granulomas, sometimes containing radiating clubs, and Splendore-Hoeppli material were present in the regional lymph node. Pasteurellu granulomatis was isolated from the subcutaneous masses of 14 of the 18 natural cases. All 1 1 of these cases recovered following treatment with 3 g of chloramphenicol daily for 5 days. Untreated animals died. Because the area of anatomic distribution is similar to that infested by Dermutobia hominis, we postulate that this insect may transmit the causative agent. In one steer, a subcutaneous injection of P. granulomutis caused a large subcutaneous swelling consisting of interlacing bundles of collagen infiltrated by neutrophils, eosinophils, and some lymphocytes. Microabscesses, but not lymphangitis and granulomas, were detected. In all 1 1 cattle inoculated either intramuscularly or subcutaneously with P. granulomatis, purulent abscesses were produced at the sites of the injection, and P. granulomatis was recovered from all lesions.
A disease of cattle known as Lechiguana is frequently observed in an area of approximately 500,000 ha around the city of Pelotas in southern Brazil. The disease is characterized by subcutaneous swellings that grow rapidly and result in death after 3 to 8 months. ' The object of this study was to describe the pathologic findings, clinical features, epidemiology, and treatment of the disease.
Materials and Methods
Eighteen natural cases of Lechiguana (Table 1) were studied in relation to the seasonal occurrence of the disease and age, breed, location, and rate of development ofthe swellings. Biopsies of these lesions were taken at the time of clinical examination before treatment commenced. From case Nos. 2, 3, and 4, biopsies were obtained from the periphery of the masses by surgical excision of pieces of tissue 3-4 cm deep and 2 mm thick. Biopsies were obtained from case Nos. 5 and 7-1 8 using a biopsy needle 23 cm long with an internal diameter of 0.3 cm. Case No. 1, the only animal available for necropsy, was euthanatized by exsanguination. Another animal (case No. 6) was euthanatized by the farmer, and the subcutaneous swellings were sent to the laboratory for microbiologic and pathologic examination.
In two cases (Nos. 14, 15), biopsies from the regressing lesions were obtained 7, 14, and 2 1 days after the initiation of the treatment with chloramphenicol.
Histologic methods
Tissues taken by biopsy or from the two cases at necropsy were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 5 pm, and stained with hematoxylin and eosin. Sections of lesions from the two necropsy cases (case Nos. 1, 6) were also stained with the following methods: von Kossa and Alizarin red S for calcium, Masson's trichrome stain with Weigert's iron hematoxylin counterstain and Gomori's one-step trichrome for collagen, Gordon and Sweet's Silver stain with a nuclear fast red counterstain for reticulum, Alcian blue for ground substance, Toluidine blue for mast cells, Mallory's phosphotungstic acid hematoxylin for fibrin, Giemsa, Seiner's silver stain, McCallum-Goddpasture's Gram stain, Twort Gram stain and Ziehl Nielsen method for acid-fast bacteria, periodic acid-Schiff and Gomori's methanamine silver for fungi, and Perl's Prussian blue method for iron.
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$ Time since the swelling was first observed by the farmer. 11 + = positive; 0 = negative.
Month in which the swelling was studied.
Microbiologic methods
For microbiologic examination, material from the swellings from case Nos. 1 and 6 was plated on sheep blood agar, MacConkey agar, and Sabouraud agar and incubated for up to 72 hours aerobically, microaerophilically, and anaerobically. The biopsies from 16 cases (Nos. 2-5 and 7-18) were plated on blood agar and MacConkey agar and incubated aerobically at 37 C for 48 hours. The bacterium isolated was identified by methods previously r e p~r t e d ,~ and antimicrobial susceptibility tests were performed on Mueller-Hinton agar by the Kirby-Bauer technique.' Treatment Five cases (Nos. 1-5) were treated with an iodine-potassium iodide solution injected directly into the swellings by veterinary practitioners. Eleven cases (Nos. 7-1 5 , 17, 18; Table 1 ) were treated daily for 5 days with 3 g of chloramphenicol given intramuscularly.
Experimental infections
Two experiments were performed in attempts to reproduce the disease. Experiment 1. Nine cattle (case Nos. 19-27, Table 2 ) were each inoculated with one of seven isolates of Pasteurella granulomatis isolated from field cases. Table 2 lists the experimental animals, isolates used, amounts of inocula, and routes of injection. In all cases, the bacteria inoculated were cultured on blood agar for 24 hours and then suspended in saline solution to a concentration equivalent to a McFarland tube 3. Experiment 2. After field case Nos. 10, 14, and 1 5 ( Table   1 ) had been treated with intramuscular injections of chloramphenicol and had recovered from the disease, they were inoculated subcutaneously with P. granulomatis isolated from field case No. 14. Following treatment, three biopsies were taken from each regressing swelling at weekly intervals from case Nos. 14 and 15. Details ofthe period between treatment and inoculation and the time of biopsies are given in Table  3 . After the inoculation of P. granulomatis into case Nos. 10, 14, and 15, case Nos. 10 and 14 were observed daily for 30 and 3 1 days, respectively, and case No. 15 was observed daily until day 60 after inoculation. Biopsies were obtained from the lesions 10 days after inoculation from case Nos. 10, 14, and 15, and the purulent exudate recovered was examined bacteriologically. Biopsies from the experimentally induced swelling in case No. 15 were obtained 34 and 4 1 days after inoculation and examined bacteriologically and histopathologically.
Results

Clinical and epidemiological features
The disease was characterized by hard subcutaneous swellings (Figs. 1, 2) that increased greatly in size as the cattle became progressively weaker. In case No. 18 * SC = subcutaneous in the neck; IM = intramuscular in the limb.
8 All lesions consisted of abscess with purulent exudate at the injection site. Lesions regressed spontaneously in 15 to 30 days; P = present; + = P. granulomatis was isolated. affected. Animals ranged in age from 1 to 10 years with an average of 4 to 5 years. The skin over the swellings was thickened and scaly with loss of hair in five cases (case Nos. 9, 10, 12, 14, 18). The skin was ulcerated in one case (case No. 9), and nodules caused by Dermatobia hominis were present in two cases (case Nos. 12, 15). In the other 12 cases, the skin over the swelling was normal. In every case the regional lymph nodes were enlarged, and biopsies of the swellings yielded hard whitish tissue.
Treatment
Of the two treatment regimens camed out, iodinepotassium iodine solution injected directly into the swellings and daily injections of chloramphenicol, only the latter was successful. Case Nos. 1-5 had been treated by practitioners with iodine-potassium iodide preparation injected directly into the swellings. This treatment was not effective in four animals (case Nos. 2-5), and they died, after progressive weakness, 3 to 8 months after the disease was first seen by the farmer. In case No. 1, this treatment regimen was initially effective in reducing the size of a swelling located in the scapulo-humeral region. This swelling regressed and was clinically absent after 21 days. Two weeks after the apparent recovery, however, another swelling appeared over the chest. This was treated in the same way, but the treatment was not effective and the animal was euthanatized 60 days later. Case No. 16 could not stand at the time of biopsy, was not treated, and died 1 day later.
Swelling regressed in all 11 cases (case Nos. 7-15, 17, 18; Table 1 ) treated with chloramphenicol intramuscularly. Regression was almost complete 30 days after the start of treatment, although there was still some thickening of the skin and subcutis ( Fig. 3) .
Bacteriological findings
A bacterium, which appears to constitute a new taxon and for which the name Pasteurella granulomatis has been p r o p o~e d ,~ was isolated from 14 of the 18 field cases (case Nos. 1, 5-1 1, 13-1 8; Table 1 ). Strains of that bacterium have been deposited in the American Type Culture Collection. All isolates were susceptible to chloramphenicol. Acinetobacter sp. was isolated from the swelling of case No. 12. Biopsies taken from case Nos. 2-4 did not yield bacterial growth, and no fungi were recovered from swellings from case Nos. 1 and 6.
Necropsy findings
Only case No. 1 was available for full necropsy; the subcutaneous swelling from case No. 6 was submitted by the farmer after he had euthanatized the animal. swelling 40 cm in diameter by 18 cm deep was located subcutaneously on the chest. It was enclosed by an -3cm-thick capsule of hard white glistening fibrous tissue. The rest of the swelling was similar in color and consistency except that yellow foci up to 1 mm in diameter were scattered throughout. The mass had infiltrated 3-4 cm into the adjacent sternomandibular and superficial pectoral muscles. The regional lymph node was enclosed by the swelling, but although enlarged, its gross appearance was still normal. No other significant lesions were observed in the body except that considerable fat stores were still present. Case No. 6 . This animal, which was killed by the farmer 6 to 8 months after detection of swellings, had two ovoid masses, 34 x 20 x 13 cm and 20 x 17 x 13 cm, located subcutaneously over the scapula. The masses had infiltrated into the surrounding muscles. The appearance of the cut surfaces was similar to that in case No. 1.
Histologic findings
The microscopic appearances of the subcutaneous masses obtained at necropsy from case Nos. 1 and 6 were similar and consisted of well-vascularized dense fibrous connective tissue formed by interlacing bundles of mature collagen (Fig. 4) . Large patches of the collagenous fibers were calcified (Figs. 5 , 6) . Numerous eosinophils and lesser numbers of lymphocytes, plasma cells, and neutrophils were found within the fibrous tissue. Case No. 6 had fewer lymphocytes and neutrophils ( Fig. 5) . No mast cells were demonstrated in any of the sections stained with Toluidine blue or Giemsa. There were numerous microabscesses, chiefly formed by eosinophils but also containing unidentified large mononuclear cells and a few neutrophils (Fig. 5) , and faint staining of the ground substance by Alcian blue. Many myofibers had been destroyed where the mass extended into the adjacent skeletal muscle, and this resulted in scattered myofibers being present within the mass of the collagenous fibers (Figs. 4, 5) . Some of these myofibers had undergone regeneration by budding and had formed multinucleated muscle giant cells.
Within the fibrous tissue, dilated lymphatics were filled mainly with eosinophils ( Figs. 7-9 ). Deposits of eosinophilic granules, presumably the remnants of eosinophils, were present along lymphatic walls (Figs. 7, 8) . Structures resembling bacteria in small chains were visible in these lymphatics in sections stained with Giemsa and Steiner's techniques. Microabscesses of mainly eosinophils, a few neutrophils and large mononuclear cells, and occasionally some eosinophilic acellular debris were present, and these were apparently represented in a later stage than the eosinophilic lymphangitis. Centers of the microabscesses were filled with degenerated cells; occasionally rosettelike structures, with either a basophilic or eosinophilic center and with eosinophilic and periodic acid-Schiff-positive regularly arranged projections (clubs) at the periphery, were present. Colonies of Gram-negative bacteria, either bacilli or coccobacilli, were present in the centers of some of the rosettes. Some of the microabscesses were surrounded by a thin layer of epithelioid cells.
Many collagenous fibers were severely calcified ( Fig.   6 ). No fungus or acid-fast bacteria was detected in sections stained by the periodic acid-Schiff or Ziehl-Nielsen methods, respectively.
The regional lymph node of case No. 1 was surrounded by fibrous tissue that extended from the sub- cutaneous mass. Histologically, there was marked proliferation of the collagenous capsule of the lymph node, which merged with the fibrous tissue of the adjacent swelling. Afferent lymphatics around the periphery of the lymph node and in the lymph node capsule were dilated or occluded by masses of eosinophils, lymphocytes, and some macrophages and occasionally by fibrinous thrombi. The latter, demonstrated in phosphotungstic acid hematoxylin-stained sections, were presumed to be the result of an active lymphangitis. In the lymph node, the trabeculae were thickened by increased fibrous tissue. The medullary sinuses showed reticulo-histiocytic hyperplasia and numerous eosinophils (Fig. 10) . Only occasional microscopic granulomas were present-usually in a sinus. The centers of these granulomas were eosinophils and some neutrophils surrounded by epithelioid cells and fibrous tissue (Fig. 11) . Occasional granulomas had rosettes in their centers (Fig. 12 ). No significant lesions were observed histologically in other organs.
Biopsies of chloramphenicol-treated cattle
The histologic appearance of the regressing lesions after chloramphenicol treatment was examined in case Nos. 14 and 15. Case No. 15 is illustrated in Figs. 13  and 14 . Twenty-one days after treatment began, the dense collagen was replaced by loose connective tissue. Blood vessels were more numerous and most had perivascular accumulations of cells, chiefly eosinophils with some plasma cells and neutrophils (Fig. 14) .
Experiments to reproduce the disease Experiment 1. In the nine cattle (case Nos. 19-27; Table 2 ), abscesses measuring 5-1 4 cm were produced at the injection site 2 to 5 days after inoculation with cultures of P. granulomatis. Purulent exudate was present in biopsies of the abscesses. P. granulomatis was isolated from the exudate of all nine experimental cattle ( Table 2 ). The abscesses regressed spontaneously in 15 to 34 days. Experiment 2. In this experiment, three animals (case Nos. 10, 14, 15) were inoculated with cultures of P. granulomatis after they had recovered from the disease following treatment with chloramphenicol. No P. granulomatis was isolated from biopsies of the swellings of case Nos. 14 and 1 5 prior to inoculation (Table  3) . After inoculation, case Nos. 10, 14, and 15 devel- Fig. 7.   Fig. 8 . Subcutaneous mass; case No. 6. Heavily basophilic collagen fibers in the subcutaneous mass. HE. Subcutaneous mass; case No. 6. Lymphangitis with margination and degranulation of eosinophils. The cells throughout the collagenous stroma are plasma cells and eosinophils. HE. Subcutaneous mass; case No. 6. A higher magnification of the wall of the lymphatic depicted in Fig. 7 . The lymphatic contains numerous eosinophils. The deeply eosinophilic material (arrows) on the margin of the lymphatic wall is probably from degranulated eosinophils. Subcutaneous mass; case No. 1. Eosinophilic lymphangitis. Note the collection of eosinophils and other cells in the lymphatic, but few eosinophils are attached to the wall. This is presumed to be an earlier lesion than that in Fig. 8 . HE. (Table 3 ). Case No. 15 had no lesions on day 3 1. On day 34, a swelling was observed in the prescapular region, 30 cm from the inoculation site in the neck. This swelling measured 28 cm in diameter and 12 cm in height on day 34. One week later the lesion measured 40 cm in diameter and 17 cm in height. In a biopsy obtained on day 34 (Figs. 15, 16), the histologic lesions were characterized by a proliferation of loose connective tissue with many fibroblasts and infiltrated by neutrophils, eosinophils, and some lymphocytes. In the deeper area, the fibrous tissue had infiltrated the cleidooccipitalis muscle. In a second biopsy performed on day 41, the connective tissue was more dense than in the first (Figs. 17, 18) , some collagenous fibers were calcified, and eosinophils were more frequent than neutrophils. Microabscesses containing eosinophils and neutrophils were present within the fibrous tissue. No microgranulomas or eosinophilic lymphangitis were seen. P. granulomatis was isolated from both biopsies (days 34 and 4 1). Following the second biopsy, the animal was treated with chloramphenicol and the lesions regressed.
Discussion
These studies showed that Lechiguana can be defined as a focal chronic proliferative fibrogranulomatous panniculitis associated with Pasteurella granulomatis. The subcutaneous nodules increased in size rapidly and reached dimensions of 20 x 20 cm with heights of 7 cm in 15 days and dimensions of 46 x 34 cm with heights of 26 cm in 7 months. Clinically the nodules were very hard; this was no doubt due to the dense fibrous stroma, which was calcified in many cases. Untreated animals died, but the precise cause of death is unclear. Treatment of affected cattle with intramuscular injection of chloramphenicol at the rate of 3 g daily for 5 days resulted in recovery. In vitro tests showed that P. granulomatis is susceptible to chloramphenicol.
Another consistent feature of the disease is the location of the lesion. In 14 of 18 cases, the swelling occurred over the scapula or adjacent areas, including forearm, chest, neck, and ribs. A similar distribution on the body surface occurred in infection by Dermatobia hominis. The similarity of location for Lechiguana and this parasitism suggests that D. hominis may have a role in the transmission and initiation of the 
hominix6
The pathologic progression of the disease can be defined as a focal chronic proliferative fibrogranulomatous panniculitis with marked proliferation of fibrous tissue. The primary lesion is apparently an eosinophilic lymphangitis, which results in an occluded lymphatic. This leads to the destruction of the lymphatic wall and formation of an eosinophilic abscess that in some cases becomes small granulomas that occasionally have rosettes in their centers. These rosettes are similar to those observed in actinomycosis, botryomycosis, and actinobacillosis. In Lechiguana, however, rosettes were observed rarely in the two animals necropsied and were seen in only one of the 16 field cases biopsied. The radially arranged projections at the periphery of the rosettes were periodic acid-Schiff positive and were similar to the Splendore-Hoeppli material observed in botryomycosis, other microbial infections, and foreign body reactions. The projections probably represent antigen-antibody complexes surrounding the etiological agent.* The Splendore-Hoeppli material present in granulomas in the lymph node and rarely in the fibrous tissue may have been derived from the breakdown of eosinophils. A similar reaction was observed in the eosinophilic variant of Wegener's granulomatosis and Most of these are eosinophils, but there are also some plasma cells and neutrophils. HE. eosinophilic pneumonia in human beings, where it is presumed that a hypersensitivity reaction, perhaps to extruded cellular contents, induced a granulomatous inflarnmati~n.~ A marked difference between Lechiguana and the above granulomatous diseases is that, in the former, fibrous tissue proliferates rapidly and constantly, with calcification of collagenous fibers. Also, the lesion regresses rapidly after intramuscular treatment with chloramphenicol. The etiologic agent could be responsible for increasing collagen synthesis or decreasing its Day 34 after inoculation with Pasteurellu granulomatis. Note the highly cellular collagen fibers, infiltrated Day 41 after inoculation with Pasteurellu granulomatis. The fibrous tissue is more mature, and there is by eosinophils, neutrophils, and plasma cells, which extend into the adjacent skeletal muscle. HE. marked reduction in the concentration of fibroblastic nuclei. rate of degradation. The rapid growth, the proliferation of fibrous tissue, and the infiltration by eosinophils observed in this disease resemble, in some aspects, the lesions of equine and bovine phycomy~osis.~,~ The yellow corallike coagula and the fibrotic surface contain-ing sinus tract openings characteristic of phycomi-C O S~S ,~ however, were not observed in Lechiguana. Granulomatous and fibrotic lesions of the regional lymph node, observed in case No. 1 , were probably due to invasion of bacteria through afferent lymphat-ics. This is apparently a common feature in this disease because clinical examination of affected cattle showed that regional lymph nodes were always enlarged.
The role of P. granulomatis in causing this disease has still not been proven because Koch's postulates have not been fulfilled. P. granulomatis was isolated from 14 natural cases, from 12/13 swellings biopsied, and from the swellings of the two cattle that were necropsied. This strongly indicates that this bacterium had an etiologic role in the disease. The negative cultures from case Nos. 2, 3, and 4 biopsied with a surgical blade were probably due to collection of material from the outer part of the lesion. A subcutaneous mass produced experimentally in only one experimental case (case No. 15) histologically resembled the natural disease in many ways. This lesion consisted also of interlacing collagenous bundles that sometimes calcified and were infiltrated by eosinophils, neutrophils, and lymphocytes. Microabscesses characteristically present in all of the subcutaneous masses in natural case were also observed in the biopsy taken 41 days after the experimental infection. The eosinophilic lymphangitis present in natural cases was not seen in the experimental case. The present evidence strongly suggests that P. granulomatis is either the sole etiologic agent or one of the agents responsible for the development of the lesions of Lechiguana. Thus, of the 12 experimental animals inoculated with P. granulomatis, all developed purulent abscesses at the inoculation sites, whether subcutaneous or intramuscular (Tables 2, 3) .
A fibrous proliferative panniculitis resembling that seen in Lechiguana was produced in only one animal (case No. 15; Table 3 ). The failure to produce the chronic lesions in 11 experimental cattle (case Nos. 19-27; Table 2 , and case Nos. 10, 14; Table 3 ) could be due to differences in the animals' susceptibilities, to the loss of pathogenicity by the bacterium, or to some other unknown aspect of the host-parasite relationship.
